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DIAGNOSIS OF AFRICAN SWINE FEVER (ASF) BY THE 


HEMADSORPTION TEST 


African swine fever resembles hog cholera (HC) closely 
in regard to clinical and pathological aspects. However, it 
is a separate disease entitity caused by a virus which is 
neither morphologically nor immunologically related to the 
causative agent of HC. The virus of ASF has been found in 
three species of wild swine indigenous to Africa. They serve 
as a reservoir of the virus without manifesting any clinical 
signs of illness. When ASF virus is transmitted to domestic 
swine, however, it usually produces a highly contagious, 
peracute, febrile and septicemic disease chracterized by 
marked hemorrhages in the internal organs and cyanosis of the 
skin. Mortality often approaches 100%. However, in areas 
where the disease has become enzootic in domestic swine, the 
mortality is lower. Subacute and chronic infections are common 
and the resemblance to HC is more pronounced (Hess, W. R., 
1971 African Swine Fever, Virology Monographs 9, 1-33 by 


Springer-Verlag). 
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Since it is usually difficult to differentiate ASF 
from HC (and even some other diseases) by such methods 
as observation of clinical signs and pathology, the final 
requirement for diagnosis is a laboratory test. Several 
such tests are in use, including complement fixation (CF), 
fluorescent antibody (FA), agar diffusion (AD), immuno- 
electroosmophoresis (IEOP), and hemadsorption (HAd). The 
last test is especially valuable in diagnosis of the acute 
disease and is effective in testing specimens taken just 
before the rise in temperature to the stage immediately 
prior to antibody formation in the host animal. The HAd 


test will be described in this microfiche. 
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THE HEMADSORPTION (HAd) TEST 


The HAd test is a simple one, composed of the following 


basic components and procedures: 


1. 


2. 


Leukocyte cultures from the blood of healthy pigs, + 
Extracts of appropriate tissues, including blood from 
ASF suspect pigs, + 

Controls, + 

37°C incubation = 


Hemadsorption in positive cultures. 





PROTOCOL FOR HAd TEST 


I. Using leukocyte (buffy coat) cultures preparec 
from normal swine blood. | 
A. Preparation of cultures 
il. Sterile equipment, glassware and 
supplies should be used throughout. 
2. A hood or cubicle is advantageous. 
All surfaces, including the floor, 
should be cleaned with antiseptic 
solution (to keep down aerosols). 


Air free of particles is desirable. 
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Collection and defibrination of blood: 
Blood is withdrawn from anterior vena 
cava into a flask containing glass beads. 
The flask is shaken as the blood is 
coliected and until defibrination is 
complete. 

The blood is then poured through sterile 
gauze to remove the beads and clotted 


fibrin. 
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A. 4. Separation and collection of serum and 
buffy coat (BC): 

a. Antibiotics (Penicillin, 100 units 
streptomycin, 100 ug per ml.) are 
added. 

b. Centrifugation: The defibrinated 
blood is centrifuged at 1000 G for 
30 minutes in a swinging bucket 


rotor. 






































Cc. 


This centrifugation sediments the 
erythrocytes and leukocytes in two 
layers, with the former on the bottom. 
The leukocytes comprising the BC are 


in the pink layer below the serum. 
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Collection of BC: A syringe and 
cannula or pipette fitted with a 
rubber bulb or suction tube may be 
used to gather the BC layer which 
lies above the sedimented erythrocytes. 
A 13 gauge cannula is generally used. 
The tip of the cannula is allowed 

to touch, but not dip below, the sur- 
face of the packed cells and is 

moved back and forth across the sur- 
face as gentle suction is applied. 
Often the leukocytes adhere loosely 
to one another, forming a somewhat 
contracted mantle that may come off 
as a single mass without moving the 


cannula. 
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Erythrocytes are required in the 
cultures, but the quantity drawn 
off with the BC is usually more 


than sufficient. 
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Removal of the serum: 

Some experienced technicians 

remove the BC prior to removing 

the serum. Others prefer to remove 

the serum first. This must be done 
without disturbing the BC layer or the 
sedimented erythrocytes. (When the 
serum is removed first, a small amount, 
about 3mm in depth, may be left above 
the BC). The serum is transferred to a 


flask containing a magnetic stirring bar. 
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The BC is washed in the following 
phosphate buffered saline (PBS) 
solution: 

NSC lige tient tes 50 'e a deena. 2 ts OREM 
KG lee ee oe. be ee O. 2 2m 


Na HPO li H,0 e e e ® e e Pg i te fin 
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KN>PO, . ® @ e ® e e ® © e ® e e 0.2 gm 
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A. 4. h. (The BC is washed by centrifugation 
in conical 40 ml or 12 ml centrifuge 


tubes at 1000 G for 20 minutes.) 
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i. Preparation of the leukocyte suspension: 


The leukocytes and accompanying erythro- 
cytes are added to the serum and i kept 
in suspension by magnetic stirring. The 
number of leukocytes per ml of suspension 
may be varied over a considerabie range 

and still yield cultures which are satis- 
factory for virus detection. As 4 simple 
rule to follow, 30 to 40 one mi cultures 
may be prepared from 100 ml of defibrinated 


blood by the procedures shown. 
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There are two criteria to be considered 
in regulating the number of erythrocytes 
present in the culture. (1) The number 
must be sufficient to assure having at 
least 20 in the immediate vicinity of each 
leukocyte. Since large numbers of ery- 
throcytes may be phageocytized as the 
cultures age, the suspensions should con- 
tain from 50,000 toe half a million 
erythrocytes per mm>. A 2% erythrocyte 
suspension is usually correct. (2) The 
upper limit to the number of erythrocytes 


is governed only by the need for adequate 


illumination when examining the cultures 


microscopically. Sufficient light is required 


to penetrate the fluid portion of the culture. 
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k. 


Dispensing cultures: 

The cell suspension is distributed in 

1 ml amounts in culture tubes. Leighton 

tubes are recommended because the flat sur- 
face greatly facilitates microscopic examina- 
tion. If Leighton tubes are not available, 

16 X 150mm culture tubes may be used. They 
must be incubated in a slightly tilted position 
and should be marked so the culture may always 
be readily placed in the same position during 
incubation. Tubes should be stoppered 

with rubber-lined screw caps, gum or silicone 
rubber stoppers. The cultures are incubated 
at 37°C. They may be usable within 24 hours 


and remain usable up to 5 or 6 days. 
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B. Inoculation of Cultures 
1. Collection of specimens: 

Although virus may be isolated from practically 
any organ and tissue in acute ASF, spleen, the 
gastro-hepatic lymph node and whole blood are 
the preferred tissues to sample. They should 
be collected aseptically from sick or recently 
dead animals. If they cannot be delivered to 
the laboratory within a couple of hours, they 
should be chilled in ice or frozen immediately. 
When this method is not feasible, blood should 
have a minimum of 1000 units of penicillin and 
1000 ug of streptomycin per ml added; other 
tissues may be immersed in PBS, physiological 
Saline or any tissue culture medium containing at 
least 1000 units of penicillin and 1000 ug of strepto- 
mycin per ml. The specimens should be transported 


to the laboratory as quickly as possible. 
















: anetegs to nolan 


viinwksoneg govt hegniost sf vee auybe deus “a 


oes 


poe 8A ata mk eusals ane gape eal 
970 Soedd aleve bun sabeap cigaryf Skinqed-ortemg | 
bivadte wvaoxlt olqese 62 eaveat4 bevuslerg ge 
thtnesat re dole mor? ylinoligeng bea26fies sd 
6? Setsvileb ed sonngo years UU aiamiag Sai 
yed2 .o2uod Yo siquoo gs inka ed Yrosezodad | 
esinibemat aesoyi to a8 git hel} ane id be 


biuode boold ,ekdteas? son at 





bodsanm eta v. 


cele s ovat 


wae 


tedio sbebba fm iy nioymorqange ee —— 


| ba ntillotaeg 30 asiny COOL to i 





faoip lotaysig 289 nt booremet od eae a 
48 gainisgace muther etblns angeky a8 hg 
“e7q879M 20 gu 000L bas SLL Eo tne te vend ont 3 


baszeqnuaty ed. Alvode anemt 9932 oft . ie, : le 


ask iid Par a eae -* 








42 


B. 2. Preparation of inoculum: 
In the laboratory, the solid tissues are 
dispersed by grinding or are finely minced 
with scissors in a small amount of physio- 
logical saiine, PBS or any kind of tissue 
culture fluid. A 20% suspension is usually 


prepared. 





oOsenagese AGS . sblul? sxgates 


Oe pe Me dre sin cae de , } 
2G ZC r ori tg yd besyeea kh 







Ks $ "Fr a o¥ Ss oe 2% £. # y 
bo B 2 eyoesaiog dabw 


-beznqetg 





3. 


43 


Inoculation of BC culture with prepared specimens: 


Cultures 24 to 48 hours old are most suitable 


for demonstrating typical HAd within 24 hours. 


However, cultures may be inoculated the same day 

they are prepared; in this case, typical HAd may 

be delayed a few hours before it appears. At 

least 4 cultures should be inoculated, each receiving 
0.2 ml of the tissue suspension (or 0.2 ml of 
blood). With spleen, excellent results may be 
obtained by placing 2 or 3 small tissue frag- 
ments (about 1 rm in size) directly on the cell 


layer. (Uninoculated cultures serve as controls.) 
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C. The Hemadsorption reaction: 
l. The normal buffy coat culture: 

In the mature buffy coat culture (48 hours), 
the vast majority of cells seen adhering to the 
glass may be described as macrophages or mono- 
cytes. They are large mononuclear cells with 
abundant cytoplasm which usually contains some 
erythrocytes and other phagocytized material. 
Since these cells are much larger and far 
more abundant than the macrophages seen i 
smears prepared from the original cell suspen- 
sion, it is reasonable to assume that most of 
them are transformed from the smaller mononuclear 


cells which were abundant in the original blood. 
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When examining the buffy coat culture, the 

tube should be rocked gently but sufficiently to 
dislodge any loosely adhering erythrocytes. 

The tube is then tipped over to allow the 

red cells to drain away from the leukocyte 
cultures. The tube is next placed on the 
microscope with the side bearing the adhering 
cells uppermost. It is examined under the 


10X objective. 
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C. 3. The positive HAd reaction: 
In an ASF-virus-infected culture prepared for 
examination as described above, varying numbers 
of tities will be seen with erythrocytes 
attached to their surfaces, forming rosette- 
like patterns. The entire surface of the leu- 
kocyte may be covered, presenting a raspberry- 
like appearance. farce numbers of erythrocytes 
may be absorbed several layers deep around a 
single infected leukocyte. The red cells are 
quite firmly attached and can stand rather 
vigorous agitation wthout dislodging. In fact, 
the infected leukocyte may become detached from 
the glass and may be seen floating Bercasathe 
field with the erythrocyte still attached to 
its surface. The erythrocyte,also, may gradually 
become dislodged from around the leukocytes 
with the culture in the inverted position during 


prolonged exanination. 
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The positive HAd reaction (continued): 

Although the number of leukocytes displaying 
HAd is indicative of the amount of virus 
present, a single cell displaying typical HAd 
is sufficient to declare the culture positive. 
Uaually, if such a culture is held another day, 
the infection will extend and more celis,will 


be involved in the HAd reaction. 
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Non-specific observationna: 
In cultures more than 48 hours old, macro= 
phages are seen that have phagocytized 
large numbers of erythrocytes. Such cells 
may superficially resemble a positive HAd 
reaction. On close examination, the ery- 
throcytes are clearly seen to be lying 
within the cytoplasmic membrane of the 
macrophage. 

At other times, for reasons not fully 
understood, red cells may form clusters 


or agglutinate. Some of these clusters 


may become trapped among the leukocytes and 


somewhat resemble hemadsorption. However, 


the clusters are usually more irregular in 


form, are more easily dispersed, and - with 


@ little more agitation - will become dis- 


lodged from the leukocytes. 
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II. HAd in leukocyte cultures prepared from the blood 

of the infected animal. 

A. Introduction: 
Since ASF is primarily an infection of the 
reticuloendothelial system, virus may usually 
be detected in the blood of the sick animal, 
especially during the febrile periods. The 
simple technique described here is not intended 
as a replacement for the regular HAd test. 
Firstly, it can only be performed with the 
blood of a live animal. Secondly, the blood 
sample must be received in the laboratory 
a couple of hours after it is drawn. If these 
conditions can be met, it is sometimes a means 
of demonstrating HAd within a few hours in 


acute ASF, 
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Introduction: (continued) 


Also, from limited experience with experimentally 

infected animals, the method appears to be a more 

sensitive and, certainly, a more convenient: means 

of detecting virus in the subacute and chronically 
infected animal than is the regular HAd test. 

The greater sensitivity may be due to the testing 


or a larger sample of virus.) 
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B. Method: 

aL, Ten ml of blood are withdrawn aseptically fron 
the anterior vena cava and transferred immediately 
to a tube containing 0.3 ml of a 1.0 per cent 
solution of heparin and quickly mixed. 
In the laboratory, 1000 units of penicillin and 
1 mg of streptomycin are added; the blood is 
distributed to five culture tubes (2 ml per tube). 
After 5 or 6 hours incubation at 37°C, most of 
the blood from one tube may be poured off and = 
placed with 2 ml of Eagle's minimum essential 
medium containing 10 per cent fetal calf serun. 
A number of other media serve equally well. The 
tube is then examined microscopically. In blood 
from an acutely infected pig, HAd may already be 
discernible. If a roller drum is available, the 
blood may be dispensed in 16 X 150 culture tubes 


and rolled at 12 revolutions per hour. 
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This method Peri viteree che attachment of 
leukocytes to the glass and apparently 
provides better aeration for cultures that 
are to be maintained for several days when 
attempting to hacer virus in blood from 
chronically infected pigs. In any panee a 
culture is removed daily, and the blood is 
replaced ena ate culture medium and exam- 
ined for HAd. If negative, the culture is 
returned to the incubator and examined daily 
thereafter for at least seven days. 

If HAd occurs, it has the same appearance 


as that seen in the regular test. 
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